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DIOPHANTINE ANALYSIS. 

90. Fropased by H. S. VAHDIVEB, Bala, Fa. 

Prove that it is always possible to find an infinite number of positive in- 
tegral values of x, y, and z, such that the relation z'^=x^ + 'bxy-\-cy^ is satisfied, h 
and c being any integers whatever. 

II. Solution by J. H. DSUMUOND, LL. D., Ponland, Me. 

Take y^=mx, and z=nx and reduce, and we have n*=l + 6m+cm*=(say) 
(_pm — l)2=p*>»* — 2pm + l, and 

m=^ — and n=^ — ^^—^ — . 
p^—c p^ — c 

Take x^=p^ — c, and we have y=2p+6 and z=p^ +6p+c, in which & and c 
may be any number and p any number that will make p^ greater than c. 

91. Froposed by LON C. WALKER. A. M.. Frolessor of Mathematics. Fetaluma High School. Fetaluma, Cal. 
Find the least three positive integral numbers whose sum, sum of their squares, and 

sum of their cubes shall each be rational squares. 

Solution by the PROPOSER. 

Let the required numbers by ax, ix, and ex, respectively. Then, by the 
conditions of the problem, we have 

ia + b+c)x=^n....(l), (a^ + b''+c^)x^=:^n ....(2), or 
a'+6«+c« = n....(3); and (a'+6«+c9)a;'=:D ....(4), or 
(a» + b»+c^)x=n....i5). 

Assume (_a-\-h-\-c')x=x^ ; then a+6+c=a;....(6). 

Now assume ia^ + i»+c^)x=^a^x^ ; then x = "' ^ ....(7). 

Equating the values of x in (6) and (7), and clearing of fractions, 

(a+&+c)a2==a»+63+c8....(8). 

By assuming a=za—h—c, substituting in (8), and reducing, we get 

a2 + (S4-c)a=36c....(9). 

From (9), a=-K6 + c)±h/(*'+14&c+c=)....(10). 

Now let 62+14&c+c2=:: n =(1 — —cy, from which ^ — ^^ ~r^ 



Hence put 6=/3« -r^ and c=2;9j-+l4>-« ; then a=6jir-^r^- 
By substituting these values in (3), and reducing, we get 
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/SH38^V'-16/?r*+233r*=n....(ll). 

By putting the left member of (11) = (i?2+19;'2)2^ and solving, we find 
/S^— 8;-. To make /? positive, let j3=d—Sr; then substituting in (11), reducing, 
and putting the left member=(d.^ -Wj-S-SBr^)^ , we find <J=1332;'/83, which is 
an integer when r=83. Then <J=1332, i?=668, a=291330, 6=.439335, c= 
207334, and a;=937999. Hence the required numbers are 

aa;=273267248670. 

6a;=412095790665. 

(xc=194479084666. 



PROBLEMS FOR SOLUTION. 



ARITHMETIC. 

160. Proposed by F, P. MATZ, Sc, D., Ph. D., Professor of Uathematics and Astronomy in Defiance College. 
Defiance, Ohio. 

A farm is rented for .fiJ,=$300, in cash and a certain number of bushels of wheat. 
When wheat is .$»,=$4-5, per bushel the rent is p%,=X2i%, lower than when wheat is 
,$?K,=$1 1-5, per bushel. Find the number of bushels of wheat. 

161. Proposed by F. M. SHIELDS, Coopwood, Miss. 

If 1 man, 1 boy and 1 girl catch 1 trout, 1 perch and 1 minnow in 5 minutes, and 1 
man, 2 boys and 3 girls catch 1 trout, 2 perch and 3 minnows in 6 minutes, how many min- 
utes will be required for 2 men, 3 boys and 4 girls to catch 5 trout, 11 perch and 17 min- 
nows? 



ALGEBRA. 

162. Proposed by F. P. MATZ, Sc. D., Ph. D., Professor of Mathematics and Astronomy, Defiance College, 
Defiance, Ohio. 

By Sylvester's dialytic method form the eliminant between ma;' +M*=0 
....(1), andpi;2+wy'=0....(2). Also between OTa;*+P^=0....(l), and ^aj'+mj/' 
=0....(2). 

168. Proposed by J. E. ELL WOOD, A. M.. Principal of Colfax School, Pittsburg. Pa. 

Solve x*—x=14:, by quadratics. 



GEOMETRY. 

189. Proposed by J. C. COBBIN, Pine Bluff, Ark. 

The perpendicular from the right angle on the hypotenuse of a right-angled-triangle 
is a harmonic mean between the segments of the hypotenuse made by the point of contact 
of the inscribed circle. [From Oasey's Sequel to Euclid.] 



